T he first laboratory of neurophysiology was installed in the medical school of the University of Honduras during the [1992] [1993] academic year. The goal of the project was to improve the teaching of physiology in the medical curriculum and to establish a neuroscience research laboratory able to address Honduran needs. In addition to a computer learning facility and wet labs in neurophysiology for medical students, an independent research program that focused on social problems in the country (for example, the effects of malnutrition on the developing central nervous system) was developed, paving the way for the first graduate program in physiology in Honduras. Funded by a Fulbright Lectureship Grant, the shoe-string budget was augmented by donations of equipment by colleagues. This first-hand account describes the planning and implementation of the project, covering both expected and unexpected problems and successes. An update on the progress of the lab after two years of independent operation is also described.
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Honduras, Central America, has a population of over five million and a land area equivalent to the State of Tennessee. While often grouped together with South America, Central America is in fact much poorer than its southern neighbor and is far less developed. Beset with the typical problems of many developing countries (military dictatorships, poverty, political and economic instability), Honduras has managed to escape the devastating effects of a full-scale revolutionary war like that which destabilized neighboring Nicaragua, El Salvador, and Guatemala during the past two decades. One cost to the country, however, is a military that consumes a large percentage of the gross national product, leaving relatively little for education. Nevertheless, there is a certain degree of political stability in Honduras that has allowed for numerous development projects throughout the country. The labs provided a good opportunity to familiarize the faculty and students with the equipment and the concepts. Several of the students took part in teaching the labs and were able to teach independently before the second semester.
As a result, the students received small instructorship salaries offered by the department, contributing to their sense of purpose and responsibility. After this experience, some of the students expressed interest in pursuing a research project in the laboratory.
Due to the large number of students in the medical class (over 15O/yr), it was not possible to give all students access to the lab; one-third of the class served as a trial group. One purpose of the laboratory exercises was to stimulate the medical student's intellectual curiosity, since most students were hesitant at first to ask questions.
After a brief demonstration, students were required to work in small groups using the equipment and calculating experimental values. Eventually, a healthy atmosphere of raised voices and scholarly arguing developed. The labs were popular, as evidenced by the student evaluations.
They did not, however, do well on the lab exam, which was a multiple-choice test that required them to use the concepts that they had learned in order to calculate values (such as conduction velocities and fiber diameters). Despite the availability of a practice exam, the students were unprepared for this style of testing, which required more than repetition of memorized facts. Interestingly, the same students who did poorly on the lab exam scored highly on the exam for the lecture material, which stressed memorization. I found myself in the delicate position of defending my exam style in front of a somewhat skeptical faculty course director.
It was made clear to me that few students had been exposed to "independent thinking" at the secondary or earlier levels of their education.
Of course, this is a general problem in Neuroscience, to which I subscribed in an effort to build up a fledgling neuroscience library in the department. The course generated much interest in the faculty of several departments, and some bridges were formed between the medical school and the main campus. For example, a young woman on the faculty in the psychology department was having difficulty in getting support for neuroscience experiments. She participated in the course along with some of her students and went on to collaborate with the laboratory the following year. In addition to the student laboratories and these two classes, I also gave a number of public seminars on various topics in physiology and physiological psychology, most of which were invited talks by local professional and academic organizations, including the 5-year-old Honduran Physiological Society.
RESEARCH EXPERIENCES
Despite a history of laboratory research, there were few active laboratories in the Physiology Department upon my arrival. All of the faculty had clinical training, and many also had research training from foreign institutions in Europe, the U.S., and South America. Most faculty held MDs. There were no PhDs. The obstacles to research were typical of what has been reported by previous observers in developing countries (1, 7, 10, 11): 1) the unavailability of research equipment (the chairman was overjoyed to finally receive a spectrophotometer that had been ordered 7 yr earlier!), 2) an excess of medical students accepted each year, requiring classes to be split and taught simultaneously in several sections, 3) inadequate salaries, which require the faculty members to maintain a clinical practice in order to support their families, 4) little access to the literature (Medline "Silver Platter" discs were recently introduced, but the library did not subscribe to any single neuroscience-related journals), and 5) unpredictable changes in the university administration that could stymie research plans on the basis of one's political views. In addition to these practical barriers, I noticed a level of frustration and resignation on the part of some of the older faculty members who had been battling the system for many years. All of these problems are compounded by a steadily worsening economy, leaving less and less public money for research with each passing year. Despite all of this, the university still requires that faculty members perform research in order to be considered for promotions Some creative approaches were evident, including epidemiological studies and research on the benefits or lack thereof of over-the-counter pharmaceuticals based on their composition (at present, there is no Food and Drug Administration or an equivalent organization in Honduras). One active laboratory in the department had over IO years of experience in investigating the anti-asthma effects of plant extracts when administered to rabbits.
The University maintained an active vivarium, which provided Wistar rats. In our first experiment, we recorded population responses of the corticospinal tract following surface stimulation of the motor cortex in urethan-anesthetized rats. We then exam-I requested that the students perform high-quality work that might warrant publication in a scholarly journal.
lh4s, when the projects began to bear fruit, the students were able take pride in their accomplishments.
ined the effects of malnourishment induced during the suckling period on central nervous system function, which led to an abstract for that year's Society for Neuroscience meeting (4) and a subsequent publication (5). The abstract deadline served as an excellent motivator for the working group because it presented a concrete goal, which resulted in a publication in an international forum. Continuing with the theme of malnutrition, we examined the somatosensory-evoked potential in undernourished children who were admitted to the state hospital for treatment (2). A third project involved testing the claims of a much publicized and popular "neurotonic" vitamin supplement sold in the country, employing measures of peripheral and central conduction velocity in human subjects (12).
Although members of the working group initially were wary of animal research, they soon realized the interpretive power of such a preparation and became intrigued. I insisted that each student in the group have his or her own project in the lab, along with specialized reading, etc. I requested that the students perform high-quality work that might warrant publication in a scholarly journal. Thus, when the projects began to bear fruit, the students were able take pride in their accomplishments. In general, the faculty and students were very attuned to the social problems of their country and were willing to devote time and effort in a scientific enterprise that addressed these problems. As cautioned by previous authors (8, 1 l), it is important that the research goals of a lab in a developing country be attuned to the needs of that society. Although this should be a general rule for all countries, there is the danger, in projects like this, of importing a technology that is out of context and that will not be supported in the long run.
. . . it is important that the research goals of a lab in a deueloping country be attuned to the needs of that society.
In addition to the tangible accomplishments, the laboratory training stressed certain aspects of the scientific method. These considerations included that the students be completely honest (even if the data did not support their initial theory), that the laboratory environment allow for a free and uninhibited exchange of ideas, and that students be selfcritical and offer constructive criticism of others. These rules had a transformative effect on the group, and the presence of the lab gave students throughout the medical school an increased sense of pride in their University and country. This pride was reinforced when students publicly displayed their research results and when laboratory students held several seminars at the University and at regional conferences of medical students in Mexico, Nicaragua, and Costa Rica (trips paid for by conference organizers). An interesting example of the impact of the lab on the students occurred at the midpoint of my year at the University. As a costcutting measure, the government drafted a plan to terminate the MD program at the University and to train future doctors only to the level of a physician's assistant. This led to student protests that prevented the policy from being enacted. I later found out that the protests were spearheaded by students associated with the neurophysiology laboratory. Fortunately, there were no repercussions for these students, who fought hard to save a program of which they were increasingly proud.
PROBLEMS AND CHALLENGES
One problem concerned my relationship with other faculty colleagues. Although some faculty members actively supported the lab by lending equipment, expertise, and assistance to the students, many were not as supportive. Initially, almost all members expressed interest in working in the laboratory and participating in the classes, but, after one month, only one member remained (a young faculty member who became the lab director). I found it frustrating not to see more faculty members directly involved. In some cases, there was resentment on the part of faculty, and the laboratory became somewhat isolated within the department.
This was surprising to me at the time, but, after some reflection, it became understandable. As a short-term visiting scientist from a developed nation with his own grant to set up a laboratory in a poor country that has limited support for research, I risked being accused (perhaps justifiably) of imposing outside ideas and priorities ("imperialist"). This may be an inescapable difficulty of such projects. In retrospect, I was not fully appreciative and understanding of the systemic barriers to research in Honduras and, in an enthusiastic effort to import new techniques, was somewhat insensitive to the reality of my colleagues in the department. By insisting on fast progress (largely because I had only 1 yr), I lost colleagues along the way who could have enriched the project and who may have contributed to the long-term success of the laboratory. On behalf of the laboratory, the UNAH received a s-year $50,000 grant from the Interamerican Development Bank through which equipment and supplies were to be upgraded.
Apart from some initial expenditures on computer equipment, this money has not materialized and seems to have gotten lost in the maze of University bureaucracy. The lab is seeking funding from other sources inside Honduras (e.g., the Pan American Health Organization). The University of Honduras now pays for lab supplies ($S,OOO/yr), research instructor's salaries, trips to Society for Neuroscience meetings for the working group, and occasional check-up visits for myself. The lab has also received new furniture and a badly needed paint job.
